The title compound, C 26 H 22 N 4 (I), was synthesized by C-H iridium-catalyzed borylation followed by Suzuki coupling. The molecular structure of (I) consists of a central benzene ring with 3-dimethylquinoxalin-6-yl groups at the 1 and 3 positions. These 2,3-dimethylquinoxalin-6-yl groups twist significantly out of the plane of the benzene ring. There are intermolecular -interactions which result in a two-dimensional extended structure. The layers extend parallel to the ab plane and stack along the c axis.
Chemical context
The title complex, (I), is one of the 1 st generation of quionoxaline-terminated polyphenylene dendrimers that were prepared to study the effect of multivalency on the electrochemistry of quinoxalines (Carino et al., 2015) . The synthesis is based on C-H iridium-catalyzed borylation (Cho et al., 2002) followed by Suzuki coupling, which was previously used in our group in the preparation of polyphenylene dendrimers (Finke & Moore, 2008) .
Structural commentary
The molecular structure of (I) (Fig. 1) consists of a central phenyl ring with 2,3-dimethylquinoxalin-6-yl groups at the 1 ISSN 2056-9890 Figure 1
Plot showing 35% probability displacement ellipsoids for non-H atoms and circles of arbitrary size for H atoms for (I). The unlabeled atoms are related by the symmetry operator (Àx + 1, y, Àz + 1 2 ). and 3 positions. The C1 and C4 carbon atoms of the central phenyl ring each occupy special positions ( 1 2 , y, 1 4 ) and thus onehalf of the molecule is generated by the symmetry operation (Àx + 1, y, Àz + 1 2 ). The 2,3-dimethylquinoxalin-6-yl group is twisted significantly out of the plane of the central phenyl ring as evidenced by the C1-C2-C5-C6 torsion angle of À39. 8 (2) . The two six-membered rings of the 2,3-dimethylquinoxalin-6-yl group deviate from planarity as well; the dihedral angle between a best fit plane through the C5-C6-C7-C10-C11-C12 ring and a best fit plane through the C7-N1-C8-C9-N2-C10 ring is 3. 8 (15) . The methyl groups also lie slightly out of the plane of the C7-N1-C8-C9-N2-C10 ring [N1-C8-C9-C14, = À176. 41 (16) ; N2-C9-C8-C13, = À176. 95 (15) ]. Similarly, the two methyl groups are not quite coplanar with a C13-C8-C9-C14 torsion angle of 3.5 (2) .
Supramolecular features
The molecules of (I) form extended layers via intermolecular -interactions linking each molecule to its four nearest neighbors, Fig. 2a ,b. The two-dimensional layers lie parallel to the ab-plane and stack along the c axis, Fig. 2c A plot of (a) a two-dimensional layer of (I), (b) a molecule of (I) highlighted in yellow showing it interacting with its four nearest neighbors, and (c) a view along the a axis showing the separation between the layers and an overlay of the unit cell. All H atoms have been omitted for clarity. The intermolecular interactions are indicated by red dashed lines.
and C3 is 3.311 (3)Å . The centroid(C7-N1-C8-C9-N2-C10)Á Á Ácentroid(C7-N1-C8-C9-N2-C10) distance between the layers of 4.721 (3)Å is too long to be considered another -interaction. It appears the methyl groups on the quinoxaline prevent the layers from coming closer together.
Database survey
A search of the Cambridge Crystal Database (Groom & Allen, 2014 ) returns zero results for 2,3-dimethylquinoxalin-6-yl groups attached to a phenyl ring. There are five reported crystal structures of 2,3-dimethylquinoxaline; the unsolvated species (Wozniak et al., 1993) , the dimethylglyoxime co-crystal (Hö kelek et al., 2001; Radhakrishnan et al., 2007) , the 2,6-dihydroxytoluene co-crystal, and the 2,6-dihydroxytoluene/4-dimethylaminopyridine co-crystal (Mir et al., 2015) . A related compound, 2,3-dimethyl-6-nitroquinoxaline, has been reported (Ghalib et al., 2010) in which there is a nitro group bonded to the six-membered carbon ring of the quinoxaline.
The dimeric version has also been characterized crystallographically, 2,2 0 ,3,3 0 -tetramethyl-6,6 0 -biquinoxaline, in which a single bond between the two six-membered carbon rings links a pair of 2,3-dimethylquinoxaline molecules (Salvatore et al., 2006) .
The five 2,3-dimethylquinoxaline structures have a range of the dihedral angle between a best-fit plane through the sixmembered carbon ring and a best-fit plane through the sixmembered nitrogen heterocycle of 0.02 (5)-1.59 (7) . The two crystallographically independent molecules of the nitrosubstituted compound have dihedral angles of 0.18 (3) and 1.07 (2) , while this angle is 4.93 (2) for the dimeric complex. The methyl groups for all of these molecules lie slightly out of the plane of the heterocycle with a range of N-C-C-Me torsion angles of 176.64 (7)-179.90 (5) . The methyl groups in the database compounds range from nearly coplanar [Me-C-C-Me, = 0.09 (11) ] to significantly more twisted out of plane [Me-C-C-Me, = 3.33 (5) ]. Similar to (I), the dimeric molecule deviates significantly from being a planar molecule with a C2-C1-C1
iii -C2 iii [symmetry code: (iii) Àx, y, .40 (10) between the two 2,3-dimethylquinoxaline moieties.
Synthesis and crystallization
Compound (I) was synthesized through the intermediate 2,3-dimethyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-quinoxaline (2) (see Fig. 3 ). In an Ar-filled dry box, a flamedried vial with stirbar was charged with 2,3-dimethyl quinoxaline (349.1 mg, 2.21 mmol), bis(pinacolato)diboron B 2 pin] (423.0 mg, 1.67 mmol), [Ir(COD)(OMe)] 2 (44 mg, 0.07 mmol), dtbpy (37 mg, 0.14 mmol) and cyclohexane (10 ml). The mixture was stirred inside the glovebox at 363 K for 4.5 h. Then, B 2 pin (427.0 mg, 1.68 mmol), [Ir(CO-D)(OMe)] 2 (47 mg, 0.07 mmol), dtbpy (39 mg, 0.14 mmol) was added and the mixture further mixed at 363 K for 15 h. The reaction was filtered through silica, and the silica washed with chloroform. The combined filtrate was evaporated and the product was purified by silica chromatography using 5% EA in hexane. (417.4 mg, 1.47 mmol) 88% yield.
1 H NMR (400 MHz, CDCl 3 ): (p.p.m.) 8.42 (s, 1H), 7.96 (d, J = 9.6 Hz, 1H), 7.88 (d, J = 9.6 Hz, 1H), 2.65 (s, 3H), 2.64 (s, 3H), 1.31 (s, 12H).
A vial with a stirbar was charged with (2) (200 mg, 0.70 mmol), 1,3-dibromobenzene (70 mg, 0.30 mmol), Pd(OAc) 2 (3.3 mg, 0.015 mmol), S-phos (12 mg, 0.03 mmol), THF (2 mL) and 5M NaOH (0.5 mL). The vial was sealed and heated to 343 K for 3 h. The solution was cooled and partitioned between Et 2 O (10 mL) and water (10 mL). The aqueous layer was extracted with Et 2 O (2 Â 10 mL), the Computer programs: APEX2, SAINT (Bruker, 2014) and XPREP and XCIF (Bruker, 2014) , SHELXTL (Sheldrick, 2008) , CrystalMaker (CrystalMaker, 1994) and publCIF (Westrip, 2010) .
Figure 3
Reaction scheme.
combined organic layers were washed with water and brine, and dried over anhydrous MgSO 4 . Column chromatography on silica gel eluting with 8:2 hexane:EA to provide (I) (312.2 mg). Suitable single crystals were grown from slow diffusion of hexanes into a dichloromethane solution of (I). 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . A structural model consisting of half of the target molecule per asymmetric unit was developed. Methyl H atom positions, R--CH 3 , were optimized by rotation about R-C bonds with idealized C-H, R-H and H-H distances. The remaining H atoms were included as riding idealized contributors. For methyl H atoms U iso (H) = 1.5U eq (C); U iso (H) = 1.2U eq (C) for remaining H atoms. The reflection 0 0 2 was omitted from the final refinements because it was partially blocked by the beamstop. 
Moore Computing details
Data collection: APEX2 (Bruker, 2014 ); cell refinement: SAINT (Bruker, 2014) ; data reduction: SAINT (Bruker, 2014) , XPREP (Bruker, 2014) and SADABS (Bruker, 2014 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008 );
program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and CrystalMaker, 1994) ; software used to prepare material for publication: XCIF (Bruker, 2014) and publCIF (Westrip, 2010) .
1,3-Bis(2,3-dimethylquinoxalin-6-yl)benzene
Crystal data Extinction coefficient: 0.0082 (13)
Special details
Experimental. One distinct cell was identified using APEX2 (Bruker, 2014) . Six frame series were integrated and filtered for statistical outliers using SAINT (Bruker, 2014) and then the combined data was corrected for absorption by integration, sorted, merged and scaled using SADABS (Bruker, 2014) 
